We tested the role of frozen section examination of the cone specimen in the evaluation of the resection margin status and to rule out invasion in patients with high-grade cervical intraepithelial neoplasia.
High-grade cervical intraepithelial neoplasia (CIN 3) is the last step of neoplastic transformation in the cervical epithelium before invasion occurs. An inadequate or insufficient treatment can result in poor prognosis and death.
The treatment strategies for CIN have changed considerably in the last decades, moving from the classical surgical conization to office procedures such as large loop excision of the transformation zone (LLETZ) 1 ,2 . However, incomplete excision of CIN continues to be the most vulnerable point of this kind of treatment 3 -4 . Incomplete excision of CIN ranges from 15% to 50% 5 -6 and presents a significant problem if follow-up is insufficient. Unfortunately, the disease progresses to invasive carcinoma in many patients after an incomplete treatment for CIN.
In Brazil, women from very distant places are referred to Hospital das Clinicas for treatment of many diseases. We use this opportunity for screening them for cervical cancer and its precursor lesions.
We know most of these patients have only one chance for treatment of CIN, because they have to return soon to their homes where there is no adequate fol-low-up. Our policy is to choose the most efficient kind of treatment with least probability of recurrence.
For young patients with satisfactory colposcopy, the treatment of choice is large loop excision of the transformation zone (LLETZ). On the other hand, for older patients with large lesions, endocervical involvement, or suspicion of invasion, the classic surgical conization is a better option. In this high-risk group of patients, we tested the role of frozen section examination (FSE) of the cone specimen in order to evaluate the margin status and to rule out invasion, thus providing adequate treatment in a one-stage procedure.
Little attention has been paid to the role of FSE in cervical intraepithelial neoplasia. Some authors have demonstrated high concordance with the definitive paraffin exam in grading the lesion, but there are few studies regarding the evaluation by FSE of the resection margin status 7 -8 .
METHODS
We studied prospectively 25 consecutive patients who underwent conization and planned hysterectomy who had the histological diagnosis of cervical intraepithelial squamous neoplasia grade 3 (CIN 3) and concomitant benign gynecologic disease, such as leiomyoma, abnormal uterine bleeding, or extensive CIN with suspicion of invasion. Patient ages ranged from 24 to 69 years, median 42 years. In these cases, particularly those with suspicion of invasion, the objective of the FSE was to evaluate the extent of invasion, thus permitting the adequate treatment of invasive carcinoma. Our second objective was to verify the accuracy of the FSE for evaluating the resection margin status.
We performed cold knife conization under general anesthesia, carefully excising the entire visible lesion. The vertical size of the cone ranged from 1 cm to 2.5 cm.
The cone specimens were excised in one piece and sent immediately for FSE. The pathologist inked the cone with different colors in order to identify the anterior and posterior borders. The endocervical margin was selected for frozen section (Fig. 1) . The remaining specimen was sectioned sequentially into 3-mm pieces.
The pathologist selected for FSE the fragments corresponding to the grossly suspicious areas noted in the colposcopic image. The fragments not undergoing frozen section were processed in the traditional paraffin-embedded method, with inclusion of the entire material for histological examination.
In the patients with the diagnosis of invasion from FSE, the treatment was radical hysterectomy with pelvic lymphadenectomy (Wertheim-Meigs surgery). In those without signs of invasion, we performed a simple hysterectomy.
The results of the definitive paraffin exam were compared with those of the FSE. We evaluated the accuracy of the diagnosis of invasion and the resection margin status. The complementary specimen from the hysterectomy was studied in order to determine the presence of residual disease and its relation with the final diagnosis from the cone specimens.
RESULTS
Intraoperative diagnosis of invasion was made in 5 cases; 1 of these was microinvasive, and all were confirmed in the definitive diagnosis. Among the remaining 20 cases, we detected 2 additional microinvasive carcinomas after paraffin study; therefore, the diagnosis of the FSE was concordant with the permanent sections in 23/25 cases (92%) ( Table 1 ). The 2 cases of microinvasive carcinoma diagnosed as CIN 3 by FSE had less than 2 mm of stromal invasion.
In the 4 cases of invasive carcinoma, FSE allowed us to identify the invasion and perform a radical hysterectomy with lymphadenectomy (Wertheim-Meigs surgery) in the same surgical procedure. One of these cases was the youngest patient (24 years old).
In the evaluation of cone margins by FSE, 16 patients (64%) had positive surgical margins (Fig. 2 ) and 9 (36%) had negative margins. There were 1 lateral and 15 endocervical margins involved. The definitive paraffin examination of margin status was concordant in all cases ( Table 2) . In the 16 cases with positive margins, we found residual disease in the uterus in 11 (68.8%). In all cases of negative resection margins, the uterus did not have lesions (Table 3) .
DISCUSSION
The two most undesirable occurrences following conservative CIN treatment are positive margins and undiagnosed invasive disease. In these two situations, the treatment is considered incomplete and the risk of recurrence is very high 8 .
The advent of conservative methods of CIN treatment such as LLETZ has allowed reduction in cost and permitted the preservation of the best cervical function; however, its use is associated with new problems, such as high recurrence rates, especially in older women or in those with extensive endocervical lesions 7 . In patients with incomplete excision of CIN, additional treatment ranges from simple observation to hysterectomy. Expectant management is rational only for those patients with good conditions for adequate followup. However, this requirement is very difficult to guarantee in our country due to the socioeconomic conditions of the assisted population. In our institution, we have endeavored to treat all cases in a one-stage procedure. Consequently, we frequently have decide between performing the option of conization-with the accompanying risk of leaving positive surgical margins-or to perform a total hysterectomy. Hysterectomy, the treatment of choice in high-grade CIN, has the associated risk of inadequate treatment of invasive carcinoma, which in our study was diagnosed in 16% of the cases.
The adoption of FSE provides a solution for the two vulnerable points in the treatment of high-risk CIN. First, the lesion can be shown to have been entirely removed when negative cone margins are found; second, the diagnosis of invasive carcinoma can be made with good accuracy and treated adequately in a one-stage procedure. Our study showed a high level of tumor involvement at the cone margins in extensive CIN 3 (64%). Others have noted the frequent occurrence of positive resection margins in cervical conizations, particularly in the endocervical conizations 9 . Using FSE, we were able to accurately diagnose the resection margin status of all of our cases.
Eleven out of 16 patients with positive resection margins had residual disease in the uterus, and they probably would have been of high risk of recurrence if management had been expectant.
Using FSE, we were able to identify all 4 cases of invasive carcinoma, but only 1 of the 3 microinvasive cases. The 2 underdiagnosed cases had an invasion of less than 2 mm. However, these lesions have a low risk of metastasis and can be treated as CIN with good results if the resection margins are clear.
CONCLUSION
FSE can provide immediate and precise evaluation of the cone margin status in high-grade CIN. It can identify frank invasion, permitting adequate treatment in a one-stage procedure. In early microinvasive disease, FSE fails to correctly grade the lesion, but FSE reliably detects clear resection margins. We believe FSE should be included in the treatment plan of women with high risk of tumor involvement in resection margins and who cannot participate an adequate follow-up. 
